0J,/21/20p5 PR I 20:18 FAX 



m 

CO. 



McGRAW-HILL ENCYCLOPEDIA OF 



jScience &— — 
Technology 



o 



J 



5 



DAC-ELA 




7th Edition 

An international reference work in twenty volumes including an index 

McGraw-Hill, Inc. 

New Yoik St. Louis San Francisco Auckland Bogota Caracas Lisbon London Madrid Mexico 
Milan Montreal Now Delhi Paris San Juan Sao Paulo Singapore Sydney Toky» Toronto 



PAGE 25/34 ' RCVD AT 112112005 8:23:14 PM [Eastern Standard Time] * SVR:USPT0£FXRMI1 ' DNIS:8729306 ' CSID: « DURATION (mm-ss):10-50 



01/21/20,05 FRI 20:18 FAX 



( 



McGRAW-HILL ENCYCLOPEDIA OF SCIENCE & TECHNOLOGY 

Copyright© 1992, 1987, 1982, 1977, 1971, 1966. 1960 by McGraw-Hill Inc 

All nglus reserved. Printed in the United States of America. 

Except as permitted under the United States Copyright Act of 1976. 

no part of this publication may DC reproduced or distributed in any 

tonn or by any means, or stored in a database or retrieval system, 

without the prior written permission of the publisher 



1234567890 DOW/DOW 998765432 



Library of Congress Cataloging in Publication data 

McGraw-Hill encyclopedia of .science & technology : an international reference 

work in twenty volumes including index. — 7th ed. 
p. cm- 
Includes bibliographical references and index. 
ISBN 0-07-909206-3 

1. Science— Encyclopedias. 2. Technology— Encyclopedias. 
I. Title: McGraw-Hill encyclopedia of science and technology. 
U. Title: Encyclopedia of science & technology. 
[II. Title: Encyclopedia of science and technology. 

QI21.M3 1992 503— <lc20 ~ 91-36349 

ISBN 0-07-^201,-3 -CSET> CIP 



PAGE 26/34 * RCVD AT 1/21/2005 8:23:14 PM [Eastern Standard Time] * SVR:USPT0€FXRF-1/1 * DNIS:8729306 ■ CSID: * DURATION (mm-ss):1(W0 



01/21/2a05 FRI 20:19 FAX 



2)027/034 



(or 
s is 
ipli- 
>du- 
3 as 
of a 
jn is 
oc)c- 

iat in 
.utro- 
filter 
mod- 
>f the 
ithof 



s previ- 
it cases, 
» from t 
is small 
«-s, field 
ices) ai* 
mtagc is 
to reduce 
bo iniro- 
the offset 
However, 

of ftcn*- 
recotdiag 

MAP*** t 

jicrs: Onfii 
B chopp* | 
e signai toS 

uciDg to 4 
itng * <™ 
j Is a ^ 

due "><tt 

Irift < 
to 

lit i» ' 

IBM 5 
in t 



forward 
resistance 




ill 



Hfl. 4. Chopper-stabfltzed ampflfiei 



per-moduiared amplifier, because the high-pass and 
.low-pass, filters direct Ihe frequency components of 
the input signal into the separate amplifiers. Thus, for 
dc and very low frequency signals the open-loop gain 
is equal to the gain of the chopper amplifier times the 
gain of the dc amplifier, while for higher-frequency 
signals the gain is thar of the dc amplifier alone 
However, if the gains are large, then when the feed- 
back network is connected, ihe gain is equal, to a 
good approximation, to the feedback impedance di- 
vided by the impedance in the forward path. The gain 
is, therefore, essentially independent of the open-loop 
gain, and the dc amplifier drift has been significantly 
Deduced. 

Chopper-stabilized amplifiers find wide application 
in analog computers, where they arc used in integrat- 
ing and summing amplifiers. In many problems 
solved on analog computers the lime scale is reduced! 
This imposes strict requirements on the freedom fiW 
drift of the dc amplifiers. These requirements are met 
with amplifiers where a typical value for the dc am- 
pler gain is 100.000 and a typical value for the gain 
or the chopper-modulated amplifier is 1000. 
BIhr ChHstos C. HaJkfas 

BiUogrWy J- J. Bcophy, Boric Electronics f& 

h'SSS ' Si Cd " 1983; C ' H Evnns > BtctrJrdc 
B'ftV t * TheOT y* Design ^nd Use. 1979; D. G 
Electronics Engineer's Handbook, 2d ed., 
GuS' A " Holt ' El *ctronlc Circuits: Digital and 
«WJT. 1978; D. L. Schilling and C. Bclove, EUc- 
«c circuits: Discrete and Integrated, 1979. 



*tf current — 

current which flows in one direction only 
a circuit or equipment. The associated direct 
. m contrast to alternating voltages, are of un- 
J polarity. Direct current corresponds to a 
Sah^f ftment ,°*' clcctriv ™ we unvar- 

thS^rT* thB Cl0Sed lo °P <* l °°P* <>f an 
wiiut. Direct currents and voltages may be 
™ maenitude or may vary with time, 
of «™j lifting generators produce direct 
^ nominaUy constant magnitude (illus. a). 
J3r lun «-varying magnitude are pro- 
^oiiers, which convert alternating voltage 
^ W „ VOlt ^ Wus. b and c) SesIUt. 

i 18 115 cd extensively to power adjust* 



ft 0 ** 



Direct-current circuit theory 329 

2rwW m °!f * ivt * « ^*ry and in transpor- 
tation (Wus. d). Very large amounts of power are 
used in ejcctmchcmical processes for the refining and 
plabng of metals and for the pinduction of nmnerous 
basic chemicals. St* Electronical process: Elkc- 

TROFLATIHG OFMETAlS. 

Direct current ordinarily is not widely distributed 
for general use by electric utility customers. Instead 
du-ed-current (dc) power is obtained at the site where 
ins needed by the rccUfication of commercially avail- 
able alternating current (ac) power to dc power 
Solid-state rectifiers ordinarily are employed to Supply 
dc equipment from a c supply lines. Rectifier dc sup- 




phes range from liny devices in household eicctronic 
equipment to high-voltage dc transmission links of af 
least hundreds of megawatts capacity. See Elactric 

POWgR SYSTHMS: SEtofCONDVCrVR RECi fFFER . 

Many high-voltage dc traiwmissior, systems have 
been constructed throughout the world. Very large 
amounts of power, gencraied as ac and ultimately 
used as ac, are transmitted as dc power. Rectifiers 
supply the sending end of the dc link; inverters tDen 
surely the receiving-end ac power system from tlie 
link. High-voltage dc transmission often is more eco- 
nomic*! than ac transmission when extremely lone 
distances are involved. See Alts*™,,* cijrrwt; 

ELRCTRJC CURRENT,' TwSMSStoN USES. 

D. 0. Robb 



Typical direct currents 
and voltages, (a) Output 
from a battery; (6) full- 
wave rectffled voltage; (c) 
output of the rectifier 
station of a hlgh-voftege 
dc transmlaaron link (after 
£ Mr. Klmbtr*, Qtrect 
Current Transmission, vol. 
/, W/ay-*iteractenee, ' 
1971 1 (ct) Current In a 
rocttRervsuppUed dc motor 
(a/ter A £ FrtzgerMJd, CI 
KlnsfStey, and A. Kusko, - 
CTecf/fe Maen/ne/y, 3a 
ed., McQraw+Mi, 1 877). 



Direct-current circuit theory 

An analysis of relationships willun a dc circuit. Any 
comhuiation of direct-current (dc) voltage or current 
sources, such as generators and batteries, in conjunc- 
tion with transmission lines, resistors, inductors, ca- 
pacitors, and power converters such as motor^is 
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Kg. 2. DJfterwtleJ cfo am- 
pMier with CAn34ant<ur- 
^ntatefl© In the emrn*r 



W £ ^tmS-CKmrnt (ac) signals. SeiAhwje*. 

Some type of coupling circuit must be used he- 
nvcen successive amplifier flag* to 
tively huge supply voltage of one stage fhanaor^ 
ing at the input of the following stag^ Tb^e E 

Transistor direct-coupled amplifiers have a number 
mbe ZLT ^ * sa ° v «W -^ve ,o vacuum^ 

to* J? ? u,8,5to » ^ansc °f the TvaSability of 

* j 1 " a *roct-co"plc4 amplifier The 

diode is usedTo cCte bc££«, *7 o£tea f ^ 
case it « „„, „l! P Between (stages, and in that 
case « u not necessary to use both D no and Jl„ 
astors. The Zcner diode has a ranged v^fof^" 
rcn. tbmugh me diode for which Z 

constant. In effect, the Zeucr d ££ S 

JS^ » m l"'fi^ It * geocraHy recognized 
M^Vr ^ Daal ara P wie <- is wc most stable dc zm- 
pbfier circmt available. This is true became in ™. 
circuit the performance depends ™ rt,7^? I 
the device Mn»il ™JT " Difference of 
r;/" j .{"Tameters. and transistors can be manu 

^ ^ mg lbC pUnar «P^^ technique w'lhTl 
close matdung of their p^etcrs. ^ S 



differential amplifier with ■> 
the emitter circuit. Coa5,Unt <--., 

Carrier amplifier, a method cr . 'i 
■slowly varying) signals by^T*!^ 
to modulate a earner sigurt by ^ 5 «J 
fed. nmpbfying the mSdulated^^ H* 

instrument servomcchanisms, on™^ 0 "! 
modulated carrier is required ? 
accessary.) One ^S^M 
diagram form in Kg 3 ^hatedl 

cutoff frequency must be small coiWhT^I 
ulatton frequency. This Umiu *a^2S£!j 
signal e. to a t maH ^oTof^^ 



I chopper 



n 8- 3- Chopper amplifier. 




. ^ sec ' 11,13 '* a disadvantage in most cue. 

but there are cases, such a* the outpmvoW truT.' 

ettccc transistors, and electromechanical devfctO 
used a, modulators. An addid^ at/vXe" 
ft* the chopper must be candidly designSTS ° 

this '.^ ,ge , C, ' m^I1, of » ^"sistor. However, 

wS rr* 5^ ^"""cation of the ^ 
S^nlo v ,, ,'5 Uscd in ma »y industrial recording 

uJS 0 ^ 3 ^" "■"»•«"«■ A ehopper^tabi. 
arnrfifi^ " .° am P° scd Of two ampU W One 
amphfier is a earner amplifier employing a rtoppei 

tel^Z*? deniodn,ate » Portion Of L £K 
Sfc?^£? SeC ° nd ^ « straight dcam. 
ve^n ,™ CC f SS 01 ^ Circuit in redoing .0 a 
ST 1116 amoUnt of *» appearlng^t ^ 
fow? 1 l^ PCn * S T 11 the faet *at thedrift is a very 
cT;^?S P 5 CDOmen0D - A block diagrtm 71 
chopper.stabd.2cd amplifier is illnaratcd X. ,i 

in iTT^^^ *■* om P ul si 8nal *, is duelo drift 
"^e dc amphfier, and if it is fed bak throughT 

f^ln'T 1 ? to input of iho chopper-iodu! 

nent^ih hT ^S h ?™' filter >- *» compo- 
™«1M- a ^P 1 ^ 60 «ad iwumcd to the dc 
hX vhV,!" ° f ^ clft: »it «how, that the 

>oput voltap to the dc amphfier is altered bv a 
factor eoual and opposite to the equivafcnS volt 

drlfl can te reduced to a negligible value. 

fled2- aP n ne St *• faput tominala ia ampli- 
fied partly in the dc amplifier and partly in the^op- 
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Po^tioo. The SSita 1*™^ 
region 2 was lowered fromihatT^ f b 
minimi* po^fblc interferes J^Xi ^ 3 10 
and to take advantage of tcch™L~ ■ ^ cr ScrVlces 
user receiver dw^tf hn °'° Sy ™Pnwsmems in 

boundancs, although soma rnJ^T across regional 
meat can be use TrtZZFS? f* ^ 
fcrences are smaU . hSS^l^ 1 nanIware di f- 
leehnoiogy bloc* DOt repres * Ilt a 

SMMUtCTS, ?\ Co rT tit!< " io " s Technology 

DBS experimental h^i"^^ 
in addition to its equipment for oihar .™ ada 
experiments. Tb* ft^^ffSfSS' 
experiments on ^T^, w * 

In 1978, Japan launched ASff / a snaeermf. wii 
coumriued to DBS experiments It 
technical problems in itshiS^err^™ V 68 ." w, « 
plifiei,, bur was follow* ft^wW? ; ^"h^ 
achieved Operational status V * 5 2 ' wiuch 

aSSf^--ssK 

C ** w , froni me satellite to the homesat ter- 

i S^ 1 " to the spneeeran 

WwJS 5 " c T e » a requirement for m ul- 
S^Wlhv m™ eiVen 0lte loc «"<">- Tms problem 
|«g ^ n of precise orbit local™ 
^^ft to avotd possibility of collision and 

7«n»; and dissipating tl, e m 



Direct-coupled amplifier 





pffEZ.?*?** ii much 

S^hen S^"* 1 » implement becomes 
i»*»vISrf?* hardwaw Cthe satellite 

Iqua.r^Z^'^ °f establlahing a 
1f«nei>t ^ sysfcniil operator to 

K^V°^t importance 
I iy5teDl « Pfogiamming. 



comes profitable ^^JT^DbT^'^ 
large user base a « m ,n JT! f ' s y8tem with n 

BlUlagnpf,,. R . F , Bontschuh "'""^ 
RCA direct broadcast ' m y^SS"! 

1988. ^r^^ ^ ^ loigr^' 

^or/»n „„ flfr^S sTJut'T* 
cations, Washington, D.cTlWO. C«wwa B i- 



Direct-coupled amplifier 

are not usablo in these cases bJmu£ * "f" sta » es 
fretjuency is zero. TbeS' S «*» " 
fier called a ^ j. ure ' a s PWal rhnn of aronli- 
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